Angiopteris palmiformis (CAV.) C. CHR. belonging to the family Marattiaceae grows in the subtropical or tropic areas of Taiwan, Philippines, and Tahiti.
were differentiated as eight methyl, nine methylene, four methine, five quaternary, one oxymethine, two quaternary olefinic, and one carbonyl carbons by using distortionless enhancement by polarization transfer (DEPT) experiments. The (Fig. 2) . The HMBC correlations between H-7 (d H 4.33)/C-5 (d C 46.0) and C-9 (d C 142.6), together with the nuclear Overhauser effect (NOE) correlation between H-7 and Me-26 (d H 1.08) indicated that the hydroxy group was attached to C-7 in a orientation. Fig. 5) confirmed that the trisubstituted double bond was located at C-3 and C-4 and the hydroxy group was attached on C-23. From the above evidence, compound 5 was characterized as filic-3-en-23-ol.
Compounds 1, 3, 4 and 5 were evaluated for their cytotoxic activity against human hepatoma SK Hep-1 cells with fluorouracil (5-FU) as a positive control (IC 50 ϭ1.6 mM).
7)
Forty-eight hrs after culture, compounds 1, 3, 4 and 5 showed 49.8, 46.1, 71.8, and 52.1% growth inhibitory activity at a concentration of 25 mg/ml, respectively.
Experimental
General Experimental Procedures Melting points were determined on a Fargo melting point apparatus (uncorrected) and optical rotations on a JASCO DIP-180 digital spectropolarimeter. UV spectra were measured in MeOH using a Shimadzu UV-1601PC spectrophotometer. IR spectra were recorded on a Nicolet 510P FT-IR spectrometer. NMR spectra were obtained in CDCl 3 at room temperature on a Varian Mercury plus 400 NMR spectrometer, and the solvent resonance was used as internal shift reference (tetramethylsilane as standard). The 2D NMR spectra were recorded by using standard pulse sequences. EI-MS and HR-EI-MS were recorded on Finnigan TSQ-700 and JEOL SX-102A mass spectrometers, respectively. TLC was performed by using Si gel 60 F 254 plates (Merck). Column chromatography was performed on Si gel (230-400 mesh ASTM, Merck). HPLC was performed by using a Lichrosorb Si gel 60 (5 mm) column (250ϫ10 mm). Extraction and Isolation The air-dried leaves (15 kg) of A. palmiformis were extracted with MeOH (3ϫ80 l) at room temperature (7 d each). The combined MeOH extract was evaporated under reduced pressure to afford a green residue, which was suspended in H 2 O (6 l), and then partitioned sequentially, using EtOAc and n-BuOH (3ϫ4 l) as solvent. The EtOAc fraction (300 g) was chromatographed on Si gel column (120ϫ10 cm), eluted with nhexane and EtOAc of increasing polarity. Eleven fractions were collected as follows: 1 [10000 ml, n-hexane], 2 [8000 ml, n-hexane-EtOAc (49 : 1)], 3 [7000 ml, n-hexane-EtOAc (19 : 1)], 4 [8000 ml, n-hexane-EtOAc (9 : 1)], 5 [8000 ml, n-hexane-EtOAc (17 : 3)], 6 [9000 ml, n-hexane-EtOAc (8 : 2)], 7 [10000 ml, n-hexane-EtOAc (7 : 3)], 8 [9000 ml, n-hexane-EtOAc (5 : 5)], 9 [8000 ml, n-hexane-EtOAc (4 : 6)], 10 [7000 ml, n-hexane-EtOAc (2 : 8)], and 11 (10000 ml, EtOAc). Fraction 3 was further chromatographed on a Si gel column (5ϫ45 cm), eluted with n-hexane-CH 2 Cl 2 -EtOAc (8 : 1 to 0 : 1) to obtain seven fractions (each about 600 ml), 7A-7G. Fr. 7D was subjected to column chromatography over Si gel eluted with n-hexane-CH 2 Cl 2 -EtOAc (3 : 3 : 1) and semipreparative HPLC eluted with n-hexane-EtOAc (7 : 3) to yield 3 (6 mg). Fraction 8 was further purified through a Si gel column (5ϫ45 cm) eluted with CH 2 Cl 2 -EtOAc (7 : 1 to 0 : 1) to obtain six fractions (each about 500 ml), 8A-8F. Si gel column chromatography of fr. 8C eluted with a CH 2 Cl 2 -EtOAc gradient (100 : 1 to 0 : 1) yielded 1 (5 mg). Fr. 8E was subjected to column chromatography over Si gel eluted with nhexane-CH 2 Cl 2 -EtOAc (3 : 3 : 1) and semipreparative HPLC eluted with CH 2 Cl 2 -EtOAc (3 : 2) to yield 2 (1 mg), 4 (9 mg) and 5 (15 mg).
Plant Material
7a-Hydroxyfern-8-en-11-one (1) C-NMR data, see Tables 1 and  2 Cytotoxicity Assay SK Hep-1 cells were seeded in 96-well plates at a density of 1ϫ10 4 cells/well and incubated for 24 h. Test samples were dissolved in dimethyl sulfoxide (DMSO) and added to the medium. Following a 48 h incubation, the wells were incubated with the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) (100 ml/well concentrated at 5 mg/ml) at 37°C for 4 h. The supernatant was aspired, and the 200 ml of DMSO was added to redissolve the formazan crystals. The optical density was measured by an enzyme-linked immunosorbent assay plate reader at 550 nm. The results were compared with that of the control and expressed as a percentage of cell viability. The experiments were repeated three times. The ratio of cell viability (%) was calculated by using the following formula: [(experimental absorbanceϪbackground absorbance)/(control absorbanceϪbackground absorbance)]ϫ100.
